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IT is well known that at room temperature and 
atmospheric pressure ytterbium has an fcc structure'.'. 
The hcp structure associated with low and high 
temperatures has often been considered to be impurity 
stabilised'~~. However, Bucher et al report' the occur- 
rence of this hcp phase in very high purity ytterbium 
also. They observe that a small amount of this hcp 
phase coexists with the major fcc phase at room 
temperature. In this paper, we report the effect of 
mechanical defohation on the fcc and the hcp 
structures coexisting at room temperature, viz 25°C. 
Results from x-ray diffraction, differential scanning 
calorimetry aed optical micrographs have been used. 
The majority of samples used in our experiments 
were 99.2% pure. The major impurities were Ca 
(0.42 %) and Eu (0.19 %). The minor impurities con- 
stituted by Fe, K, Al, Cr, Ti, Ce, Sm, Y, La, Mn, Zn, Mg, 
Pb and W were 0.2 % in aggregate (Private communi- 
cation). Cylindrical specimens were pressed between 
flat surfaces and the amount of deformation produced 
corresponded to a 7S80 % reduction in the sample's 
thickness. X-ray diffraction patterns were recorded on 
, a Philips powder diffractometer, Debye Scherrer 
Camera and Laue back reflection camera. Both CuKa 
and CrKa radiations were used. The DSC curves were 
traced from 300" to 900°K on a Perkin Elmer DSC I1 
instrument at a heating rate of 20"K/min. 
There is considerable overlap in the reflections from 
the fcc and the hcp phases, in the 28 range examined by 
us. Some of the non-overlapping reflections are 
(20.3),. X-ray diffraction patterns recorded from 
samples prior to and after the deformation are pre- 
sented in figures la and l b  respectively. The diffraction 
pattern in figure la is characteristic of the fcc structure. 
The presence of a small amount of the hcp component 
is indicated by the occurrence, albeit faintly, of the 
most intense reflection, (10.1) from the hcp phase. The 
striking difference between figures la and 1b is due to 
the change in the distribution of intensities. In par- 
ticular, the enhancXment in the intensity of the non- 
overlqPing hCP RflectiOns suggests that the defor- 
mation h d u ~ e s  a transformation of the type fa -, hcp. 
The intensity distribution in figure 1b also suggests the 
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Figure 1: X-ray diffraction patterns from (a) unde- 
formed-ytterbium sample (b) the deformed ytterbium 
sample and (c) the deformed ytterbium sample heated 
to 523°K. The lines from the oxide have been omitted 
in (c). 
presence of texture in the sample. Occurrence of both 
the deformation-induced transformation and texture 
has been confirmed by photographic methods also. 
It must be mentioned that the fcc + hcp trans- 
formation was often only partial. However, the overall 
enhancement of the intensities of the reflections from 
the hcp phase was a feature consistently observed with 
both thin (thicknest% 1 mm) as well as thick 
(t 4mm) specimens. 
The defomiation-induced transformation is con- 
kmed by the differences in the characteristics of the 
DSC curves recorded from the undeformed and the 
deformed samples (figures 2a and 2b). The common 
peak at 580°K corresponds to the well known fcc 
+ hcp transformation at high temperatures'. In the 
DSC curve from the deformed sample, there are two 
additional broad peaks at - 400°K and - 510°K 
respectively. The peak at 400°K refers to the re- 
crystallization observed in deformed ytterbium sam- 
ples (unpublished). The ~ s c p e a k  at - 510°K has been 
found to correspond to a reverse transformation of the 
type (hcp) deformation induced + fcc. The x-ray dif- 
fraction pattern recorded at 523°K (figure lc) charac- 
terises this fcc phase. 
Further evidence for the deformation-induced 
transformation is obtained from the microstructures. 
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